Abstract. In this chapter the organizational and funding structure of the Verbmobil project is summarized and the major technical data about the final Verbmobil system and the Verbmobil archives are compiled.
The Structure of the Verbmobil Project

BMBF Funding
The Verbmobil project was funded by the German Federal Ministry for Education and Research (BMBF) and additionally financed by the industrial partners. Until the year 2000, 116 million DM were allocated to the project. In addition the industrial partners brought in 53 million DM (see Table 1 ). Universities and research centers received a full 100% funding, while industrial partners contributed 60% of their costs. 
The Management Structure of the Verbmobil Project
The Verbmobil project was jointly managed by the Scientific Management, the Verbmobil Steering Committee and the Group of Modul Managers (see Figure 1 ). The Scientific Management organised, coordinated and supervised the project and evaluated the progress of the implementation in close contact with the funding agency.
The assignment of the Verbmobil Steering Committee was to support the Scientific Management in ensuring the scientific excellence of the work. The Verbmobil Steering Committee had 19 meetings to adjust the project plan to new scientific results or trends in language technology and to react immediately to upcoming problems in the development and implementation process.
The Group of Module Managers was introduced in the beginning of phase II as an additional communication layer. The main task was to tie together and bundle the distributed development forces. In the 11 meetings of the Group of Module Managers all important decisions concerning interface definitions, offline data flow, delivery schedules, integration cycles were prepared, discussed and communicated. The implementation process was tightly monitored and supervised. It also provided contact points for the Scientific Management and gave feedback to the Verbmobil Steering Committee. 
The Organizational Structure of the Verbmobil project
The Verbmobil project phase I was divided into 16 subprojects and 135 workpackages (see Table 2 ). 33 research groups from 28 universities, research centers and companies with a total of 125 persons per year were involved. In phase II the project structure was revised and refocused. 8 subprojects with 127 workpackages were addressed by 24 research groups from 23 partners with 100 persons per year (see Table 3 ). 
The Verbmobil System
The Verbmobil system development was overall performed in 11 successive stepwise integration cycles. Each cycle lasted an average of 10 weeks. Version 1.0, which is now reached, consists of 69 modules communicating through 224 pools (including 26 pools for system configuration and control). The 224 pools used in the multi-blackboard architecture comprise 2,380 point-to-point connections. Modules are implemented in the programming languages: C, C++, LISP, Prolog, Fortran, Perl and Tcl/Tk. The fully fledged Verbmobil system is working with an average realtime factor of 3.4 -5.3. (see Klüter et al., in this volume) . The final wordlists define the admissable words in word hypotheses graphs and the vocabulary that has to be processed. They actually consist of 19,594 word forms (German:10,157; English: 6,871; Japanese: 2,566). Naming expressions are excluded from this list and treated with class-based language models, so the system can actually process a larger vocabulary then specified by the wordlists (see Gibbon, Lüngen, in this volume) .
To deal with the processing of repairs in spontaneous speech a module for selfcorrections was implemented. In the Verbmobil corpus 21% of all turns contain at least one repair. The repair module was trained using a corpus of 12,558 turns (see Spilker et al., in this volume) .
The semantic database, that is used as a central knowledge source for the deep analysis modules, consists of 15,385 entries (German: 7,874; English: 5,448; Japanese: 2,063) (see Kasper, in this volume) . The module for semantic construction, SemCon, currently uses 91,762 Prolog predicates, 1,650 of which were hand written, the rest was compiled from lexical resources (see Schiehlen, in this volume) . For the testing of the deep analysis, e.g. robust semantics, transfer and generation 46,951 VITs were used (German: 25, 725; English: 21, 226) .
To realize the semantic transfer (see Emele et al., in this volume) , the translation step in deep processing, a total of 22,782 expanded transfer rules are used (German <-> English: 18,088; German <-> Japanese: 4,694 expanded rules). The lexica used for generation consist of 18,522 stem entries (German: 8,032; English: 6,820; Japanese: 3,670) (see Becker et al., in this volume) . The generation components for deep processing use a total of 13,640 microplanning rules (German: 7,170; English: 4,660; Japanese:1,810). The HPSG of Japanese has a hierarchy of 1,184 types. The HPSG of English has a hierarchy containing 2,015 types. The HPSG of German has a hierarchy containing 2,400 types.
The four shallow translation approaches use annotated dialogs or aligned language pairs for the offline training. Syndialog, the dialog-act based approach to translation, uses 334 multilingual finite state transducers (FST) for the analysis. They were derived from 30,000 utterances. For target language generation 149 sentence templates for each language and 30 multilingual generation FSTs are used (see Reithinger and Engel, in this volume) .
StatTrans, a statistical approach to machine translation, was trained on a corpus of 58,332 (German/English) utterance pairs (running words German: 519,523; English: 549,921) (see Vogel et al., in this volume) . 691,583 alignment templates (with maximal length 6) are used for generating the target language translation (German -> English: 368,539; English -> German: 323,044).
The Substring-based module was trained on a corpus of 24,680 German/English utterance pairs (running words German: 268,207; English: 292,367) (see Block, in this volume).
The Case-based translation module uses 30,000 templates for the bidirectional translation between German and English (see Auerswald, in this volume).
Verbmobil can be used hands-free. The system can be controlled with 46 speech commands (plus polite variants) in each language.
The Verbmobil system 1.0 was evaluated with a distributed large-scale webbased effort using GET (Graphical Evaluation Tool). 43, 180 translations (German: 25, 345; English: 17, 835) were judged by 65 evaluators (sentence length 1 -60 words) (see Tessiore, and v.Hahn, in this volume) .
The Verbmobil Archives
In Verbmobil spontaneous speech data were collected and transcribed for the training and testing of Verbmobil systems. In this distributed effort 3,200 dialogs (German: 1,454; English: 726; Japanese: 1,020) uttered by 1,658 speakers (German: 1,022; English: 202; Japanese: 434) were recorded using a close microphone, a room microphone and a telephone (see Burger et al., in this volume) . 79,562 turns were collected (German: 41,512; English: 16,104; Japanese: 21,946) with approximatively 1,520,000 running words (German: 670,000; English: 270,000; Japanese: 580,000). Overall 181,6 hours were recorded (German: 96.1; English: 37.9; Japanese: 47.7), transcribed and distributed on 56 CDs with a total of 21.5 GB. Analyzing the corpus 206,000 instances of articulatory background noise, 85,000 instances of breathing and 35,000 hesitations (voiced: 19,000, nasal: 2,500, vocalicnasalized 13,500) were detected in the transcribed recordings. The Verbmobil data are distributed to research or commercial users via the Bavarian Archive of Speech Signals (BAS) 3 . 21 CDs with 1,505 German, English and Japanese dialogs were annotated with dialog acts (76,210 dialog acts using a hierachy of 32 dialog acts) (see Alexandersson et al., in this volume) . The dialog act annotations were used to train the statistical dialog act classifier which is part of the dialog-act based approach to translation.
A treebank with 85,000 entries was developed (German: 35,000; English: 30,000; Japanese: 20,000). An annotated syntax tree provides information about: Part-of-Speech tags, phrasal categories, grammatical functions and root labels (Hinrichs et al. in this volume) . The treebank was used for the training of the statistical parser, the chunk parser and the development of semantic construction rules and translation transfer rules.
Organisation, Documentation and Press Data
10 large project meetings 4 and 3 milestone review meetings 5 were organised in which the Verbmobil Adivisory Board and the BMBF/DLR were informed about the scientific progress and the actual Verbmobil system was presented 6 . Numerous workshops were organised to discuss the scientific matters, to fine tune details of the realization process, to synchronize the inter module communication.
During 7 years 238 Verbmobil Reports with overall 5,331 pages were written and published in the Verbmobil Report Series. They are available via the Verbmobil Webserver. Additionally 146 project internal Memos with overall 3,223 pages and 76 Technical Documents with 5,671 pages were written.
3 More Information at: http://www.bas.uni-muenchen.de/bas Heidelberg; München; Stuttgart; Aachen; Bonn: 5. Projektlenkungssitzung; Kaiserslautern; Bonn; Aachen; Stuttgart; Kaiserslautern, München, 23.11.98, Kaiserslautern 6 During the large project meetings the ongoing work was presented in 129 talks. The 2,518 transparencies were documented and distributed on 1,733 pages.
Verbmobil was presented at 5 press conferences 7 and a variety of scientific or commercial occasions 8 . 232 press articles about Verbmobil were collected and documented in the Verbmobil Intranet 9 . Verbmobil was covered in a number of scientific TV programmes 10 .
The Verbmobil Consortium
In the Verbmobil Consortium a total of 31 different partners on three continents were involved (see Table 4 ). Verbmobil was a key resource for the education and training of researchers and engineers needed to build up language industry in Germany. 
